Abstract: Improving academic grades within the core areas of English, Science and Mathematics has had a lot of previous research interest, but research has tended to mostly focus on students who are failing, non-athletically talented students or student athletes at collegiate level. The particular needs of athletically talented secondary school students who are academically underperforming have so far been neglected. This study addressed this issue by measuring the outcome of academic grades in these three core areas. Method: During a six week intervention programme, ninety four students were separated into 4 groups: control, heart rate variability biofeedback, performance psychology skills training and a combination of these two interventions. Changes in self-efficacy and self-regulation for all students were also measured. Results: Significant pre-post intervention differences in all academic subjects and generalised self-efficacy were found when compared to the control group. Results also showed that a combination of interventions with medium-large effect size was more effective in improving academic results than the single interventions on their own. All interventions improved self-efficacy, but were not significantly different from each other. Self-efficacy was found not to have any interaction effects. Conclusion: Sport psychological skills training can help student-athletes achieve higher scholastic grades and aid mindfulness intervention. Mindfulness on its own was not found to be the most effective intervention, and as such should be used as an adjunct to other psychological methods. Psychological skills training (PST) may help students generalize approaches used in sport to the academic arena.
Introduction
Enabling young people to attain their optimum scholastic level is highly important, as the academic results obtained at this stage affect post-sixteen education and their initial steps onto career pathways [1] . Consequently, performance at this stage is one of the first nationally assessed stages, having far reaching and possibly lifelong consequences for the individual beyond those of the school environment [2] . Consequently, it predicts salary and success in employment [3] . In England, academic progress is measured by nationally recognised qualifications such as the General Certificates of Secondary Education (GCSE) examinations and the Business and Technology Education Council (BTEC) diplomas. Specific subjects such as English and Mathematics hold particular significance as they are 'gateway' topics, meaning students usually cannot progress to higher levels of academia unless they obtain a minimum grade four at GCSE.
The current study is concerned with investigating ways of improving the grades of educationally underperforming, athletically talented, secondary school students at various stages of academic preparation for their GCSE examinations. A review of the current literature found that most research involving athletically gifted students focuses on a higher education/collegiate level, and there is a paucity of research focusing on this specific age group, especially within the UK. The interventions used have been shown to aid sporting performance [4] [5] [6] and life skills [7] . They have also been used effectively in educational settings when used with student athletes [8] . The current study sought to expand upon existing research and investigate whether student athletes can transfer the mental skills developed from sport performances to academic performances.
Student-athletes have specific challenges that most other students do not have. They must balance their potentially blossoming athletic career with academic demands, but the impact of doing can have both negative and positive consequences. For example, the two roles are often incompatible, resulting in missed lessons in order to accommodate sports training [9] and an enforced choice between reaching their potential in either sport or in education at the expense of the other [10] . The coordination of both academic and sporting requirements, along with their social life and various relationships, can be difficult to manage [11] . Research has found that student athletes have poorer academic results than other students [12] , especially in non-sport related subjects [13] . However, contrasting research has found the reverse [9] , that there is a positive relationship between academic achievement and physical fitness [14] and that student athletes are more likely to reach their potential in a dual academic and athletic career [15] . Despite these findings, student-athletes have a tendency towards negative self-perceptions [16] .
The participants in the current study had been identified by their school gifted and talented programme as having the capacity to do well but were actually underperforming, in that they were below the grades predicted at their current level. The term underperformance, as used here, means students' performances are below that which they have been identified as being able to achieve via standardised academic tests (the CATS and the SATS) taken at the end of key stage two, in the final year of primary school [17] . This means that the student is no longer reaching their termly academic targets set by their secondary school. Each student is compared with the average score for children of their age. These results form the basis by which targets are set for each student and their progress monitored. The performance on SATS, taken aged 11, forms the basis for predicting the student's performance at GCSE level. The overall academic aim of secondary schools is to get as many year 11 students as possible to gain at least five 9-5 grade GCSEs, including English and Mathematics.
In order to investigate ways the targeted students can reach their academic potential, the current study looked at the role of generalised self-efficacy and self-regulation. Generalised self-efficacy is the broad ability to cope in a variety of situations and to be successful in a given task. Self-regulation was examined in terms of enabling the student to increase positive feelings about how well they can control their academic learning experiences. Increasing perceptions of control has been found to augment goal directed behaviours [18] . Such goal-directed behaviour, in turn, raises the positive emotions felt by students in their daily lives [19] . The reason for this is that when students perceived an activity to be valuable and within their control, it was viewed positively and was seen as more enjoyable, which then has the potential to improve learning [20] .
Self-Efficacy
Self-efficacy raises the belief individuals have in their ability to complete specific tasks, and directly affects performance outcomes [21] , specifically academic performance [22] , where it has been shown to predict students' attitude to education [23] . This belief drives action by influencing how hard individuals try to achieve specific tasks, how long they persevere, the effort they extend and their ability to be resilient in overcoming difficulties in order to achieve positive outcomes [24] . Research has demonstrated that self-efficacy is positively related to academic achievement [22] [23] [24] [25] . It accounts for eight percent of the variance in academic grades [26] . Hence, it has been shown to be a key predictor of academic performance in the subjects of Science, Mathematics and English [27, 28] and Science [29] .
Self-efficacy can be learned or encouraged, and indicates how students view their potential for future success [30] . As such, it is essential to self-regulation [21, 24] , to performance and to successful outcomes, especially in education [22, [31] [32] [33] . Self-efficacy increases academic performance by up to 18% [34] , and is predictive of future academic success [35] .
Students high in self-efficacy benefit from being able to persist for longer on a task with increased effort [28] and with higher academic motivation [36] . Increasing self-efficacy therefore aids academic engagement, encourages goal-setting, increases effort, enhances intrinsic motivation and enables the utilisation of available resources [30] . Pertinent to the present study, success increases self-efficacy, and self-efficacy in turn increases the chances of success [28] .
In education, self-efficacy has proven to be a consistent predictor of performance outcomes [37] . High general self-efficacy is bound together with higher levels of successful academic performance; predictive qualities of global or general self-efficacy were shown to account for 11.5% of between-group discrepancy in performance, demonstrating that elevations in self-efficacy scores resulted in improvements in performance amongst undergraduate students [38] . Self-efficacy has also been found to predict science grades [39] , but the reported positive association between self-efficacy and science grades was, however, based only on correlational observations, and so does not allow for causal interpretations. In mathematical performance, Bandura [40] found that self-efficacy was also related to the ability to problem solve and adapt to circumstances effectively. The ability to adapt or cope with circumstances is further supported by research indicating general self-efficacy is strongly positively correlated with students' ability to adapt well to academic requirements [41] , due to confidence in their ability to cope with the academic demands [38] . The causal relationship between self-efficacy and academic performance has been demonstrated. Although coping self-efficacy has been found to mediate between mindfulness and academic learning [42] , it is not known if generalised self-efficacy will also act as a mediating factor between the focused breathing aspect of mindfulness and academic performance. Having highlighted the mechanism of self-efficacy and how these impact on performance, this study further examines generalised self-efficacy as a mediating factor in improving core academic results.
Self-Regulation
Self-regulation is important to performance, and is measured here as it involves individual goal-setting with individuals consciously engaging in behaviour to achieve these goals [43] . It works together with self-correction to keep on track with these goals [44] . It is primarily responsible for the control of attention and the physiological and emotional arousal necessary for goal attainment [45] . Self-regulation is the self's ability to control its own thoughts, emotions and actions, and can predict performance in various domains [46] . A large body of studies have linked self-regulation ability to positive outcomes in academic achievement and learning in both children [47, 48] and adolescents [49] [50] [51] , and have shown that it directly influences goal directed behaviour in education [18] and positive mind-set and emotions [19] . The self-regulation measures used in this study were obtained by the use of a performance profile: a method in which the students identify the self-regulatory criteria important to them by identifying their existing strengths and weaknesses. The performance profile is a tool that aids motivation towards a desired end goal [52] ; as such, it is an aid to self-regulation. Performance profiling is based on Personal Construct Theory [53] , and the idea that the individual must personally utilise ways of allowing the world to make sense [52] . Performance profiling was used in this study as it allows the participant to communicate the areas of self-regulated learning important to them. Additionally, the study was an intervention based study and interventions to improve self-efficacy should be based on realistic self-assessment by the student [27] . In this instance, self-regulation via performance profiling permits this. It was an important aspect of self-regulation to allow the student to highlight what they considered the most relevant areas involved in learning. This is because self-established goals augment self-reflection, which in turn emphasises the ability to self-manage behaviour conducive to learning [54] .
The relationship between self-efficacy and self-regulation appears to be two-way, because self-efficacy is malleable and within the control of the student [55] . Thus, it affects self-regulation. It is bi-directional, since self-regulation assists with task mastery and, via motivation, increases effort and problem solving in order to aid the coping mechanisms necessary for good performance. This results in increased persistence in the face of challenges and decreased likelihood of giving up [56] . In short, self-efficacy directly affects self-regulation, and self-regulation impacts on self-efficacy. Furthermore, self-efficacy drives self-regulated learning [57] , allowing the student to set academic goals and to favourably perceive their ability to reach these goals.
While a clear relationship exists, and both are related to performance outcomes, specifically in relation to goal direction [58] , it has been suggested that self-regulation does not mediate self-efficacy in producing good academic performance [59] . Los [37] concluded that self-efficacy must precede self-regulation, rather than the other way round. Consequently, it was not expected that self-regulation would be a mediating factor. However, a clear link between self-regulation and self-efficacy was expected, with self-efficacy being a mediating factor in the improvement of academic performance. As it remains unclear if self-efficacy mediates self-regulation in assisting good academic outcomes, this study sought to investigate whether self-efficacy is a mediating factor in the relationship between self-regulated learning and academic performance.
Two types of intervention were used to explore ways to improve academic performance in academically underperforming student athletes: a relaxation technique based on focused breathing and heart rate variability training was used, along with a cognitive behaviourally based intervention based on existing sport psychology skills training techniques. The interventions were used alone and in combination to explore the most effective method.
Heart Rate Variability Biofeedback (HRVBF)
Like all meditation practices, mindfulness encompasses an element of focused breathing. Mindfulness is described as the individual obtaining clarity of what is happening within and around them at a specific moment in time [60] , also called non-judgemental awareness [61] or present moment experience [62] . However, the dissociation that accompanies non-judgemental awareness can lead to the exacerbation of existing mental health issues. To limit this sort of harm, only fully qualified practitioners should engage in mindfulness training [63] . For this reason, and because focused breathing directly impacts on parasympathetic activity, as well as being central to all meditation practices, only the focused breathing element was used as an intervention in the present study.
Executive functioning is correlated to HRV [64] , and cognitive ability is predictive of academic success [65] . When HRV and mindfulness interventions have been used to improve cognitive ability, they elicit similar results [66] . Thus, the use of one over the other should have little effect on the results. While mindfulness has been used in previous research to show scholastic improvement [67] [68] [69] [70] [71] , with few exceptions [72] , little research has been conducted on heart rate variability training in improving cognitive performance, academic performance, self-efficacy or self-regulated behaviour in a secondary school educational context. With regards to the current study, the measures of academic performance involve academic testing in the form of examinations. There is a clear relationship between examination results and anxiety levels in some students [43, [73] [74] [75] . For those students who do not perform well under examination type assessment due to stress anxiety, relaxation techniques including and diaphragmatic breathing techniques and HRVBF training [76] can aid relaxation while alleviating stress induced anxiety [77, 78] .
Psychological Skills Training (PST)
Psychological skill training promotes self-regulatory behaviours to enhance performance through several strategies: self-talk, focused attention, goal identification, imagery and cognitive restructuring of outcomes [79, 80] . PST interventions have been shown to have good effects in different sports: gymnastics [81] , high intensity sports [5] and football [82] , amongst others. Sport PST programs have been used for college student athletes to improve self-esteem (effect size using Cohen d at 0.50) and sports confidence (effect size using Cohen d = 0.80) [83] , but it is not yet known if such methods are transferrable to academic subjects amongst student athletes. Both HRVBF and PST are targeted at improving the aforementioned self-regulatory and academic skills. HRVBF and PST approaches may have overlapping strategies, but HRVBF is a psychophysiological approach, while PST approaches are more cognitive in nature.
Hypotheses and Aims of the Study H 1 :
The interventions (HRVBF and sport psychological mental skills training) will improve academic performances.
The interventions will increase self-efficacy, and predict academic and profile performance (self-regulation) changes.
The interventions will improve academic performance, self-regulation and self-efficacy, but a combined biofeedback and sport psychology intervention will be more effective than either intervention alone.
H 4 : Self-efficacy will mediate the effects of the interventions on academic performance.
The present study examined the effects of different interventions (HRVBF and sport psychological mental skills training) on academic performances. This study also investigated the effects that these interventions have on self-efficacy, and whether self-efficacy interacts with the interventions to predict academic and profile performance (self-regulation) changes. We expected that each intervention would improve academic performance, self-regulation and self-efficacy, but that a combined biofeedback and sport psychology intervention would be more effective than either intervention alone. Given its predictive nature [27, 34, 35] , we also expected that self-efficacy (study 2) would mediate the effects of the interventions on academic performance.
Materials and Methods

Design and Participants
The participants were recruited from four secondary schools specialising in sports from Southeast London and Kent. The participants (N = 94; N female = 31) consisted of a randomised sub-sample of athletically talented secondary school students included on their schools' gifted and talented programmes in academic years 7-11. They were also identified by their school as being academically able but underperforming (i.e., not fulfilling their academic potential) as identified by their SATs and CATS scores, thus they were behind their current academic targets.
The participants represented a variety of sports including swimming (2.1%), gymnastics (1%), football (49%), tennis (5.3%), netball (9.5%), volleyball (9.5%), cricket (4.2%), athletics (11.7%) and rugby (7.4%). Participants' sporting ability ranged from good competitive club level to competing at the national level for England. The sample was obtained with the help of the heads of the gifted and talented programmes for each of the schools, who identified participants labelled as gifted in sport by the school but underperforming according to their standard half-termly academic test results in one or more of the three core subjects; English, Mathematics or Science. One hundred and forty-two students in this category were identified by the heads of the schools' gifted and talented (G&T) programmes as being suitable for this study, and so were invited to take part. Once permission had been given by the school, written participant and parental consent was also sought. A total 123 students originally consented. The data from 94 participants was suitable for inclusion into the study. The data of 19 participants had to be discarded due to poor compliance with experimental procedure. Poor compliance included: not turning up to sessions due to various reasons such as illness, conflicting other activities and forgetfulness, to name but some of the reasons. Some participants frequently came to the sessions too late to adequately complete them, or left the study. Prior to drop out and based on the original 123 participants, the groups were randomly divided (see also The participants were not seen again until the debrief and testing session.
After four sessions, participants were encouraged to recognize and utilize transferable skills from sport to education.
After five sessions, participants were encouraged to recognize and utilize transferable skills from sport to education.
Session 10
Debrief and re-testing.
Debrief and post-intervention re-testing
Debrief and post-intervention re-testing Debrief and post-intervention re-testing * Session one lasted one week. HRVBF = heart rate variability biofeedback.
Instruments
Self-Regulation
The self-regulation measures used in this study were obtained by the use of a performance profile: a self-report method in which students determine the self-regulatory criteria important to them. The performance profile is a tool that aids motivation towards a desired end goal [52] , and as such it is an aid to self-regulation. Performance profiling allows the participant to communicate the areas of self-regulated learning important to them, and is based upon Personal Construct Theory and the idea that the individual must personally utilise ways of allowing the world to make sense [52] .
Generalised Self-Efficacy Scale-English Version
This is a self-administered unidimensional, four point Likert scale questionnaire comprising ten items. The items are designed to measure: problem solving ability, motivation and coping ability. Reliability for the generalised self-efficacy scale based on Cronbach's alpha in most studies reaches between 0.75 and 0.91 [84] . Scoring can be summed from 10 to 40, or a mean score can also be used. The current research used a summed score.
Standardized Academic Tests
Academic performance was measured by school administered standardised tests in English, Mathematics and Science, conducted once per half term (approximately every six to seven weeks). These results comprised the grades that determined students' performance set against their academic targets. Academic targets are decided by a regression line software analysis which measures the pupil's current performance on academic tests based upon the student's baseline score as established by their year six performance in the CATS and SATs academic tests. When the regression lines from schools are compared nationally, it forms the basis for predicting the average progress that should be expected for pupils nationally at specific educational stages. It is against this information that individual student progression is charted and targets set.
Process
After ethical approval had been granted by the University of Greenwich's ethics committee (UREC/10/11.3.5.1), permission was obtained from the head of the gifted and talented (G&T) programme and head teacher for each of the four secondary schools involved (in the UK, secondary schools cover level two (GSCES or equivalent) and level three (A levels or equivalent) of education. During this stage of education, students range in age between the entry level of year 7, where students are 11 years of age, to exit level year 13, when students are aged 18. The present study covered years 7 to 11, i.e., ages 11 to 16, and was concerned with predictions for level two-GSCE or equivalent qualifications). Thereafter, a purposive sample was obtained with the help of the heads of the gifted and talented programme for each of the schools, who identified participants labelled as gifted in sport by the school, but underperforming according to their standard half-termly academic test results, in one or more of the three core subjects: English, Mathematics or Science. A total 142 students in this category were identified by the heads of the schools' G&T programmes as being suitable for this study, and so were invited to take part in the study. A total 123 originally consented; parental consent and participant assent was gained by all those who agreed to engage with the study. The data of 19 participants had to be discarded due to poor compliance with experimental procedure. Poor compliance included students failing to attend sessions, arriving too late to adequately complete the session and leaving before the session was finished. A further 10 participants after initially agreeing to take part in study dropped out, resulting in the data of 94 participants being used in the study.
The design was a multiple cohort design conducted over the second half of the spring term and the whole of the summer school term. There were a total of 10 sessions (see Table 1 ).
Data Analysis
Initial power analysis for a 2 × 3 factorial ANOVA with four groups was conducted in G*Power to ascertain the minimum required sample size using an alpha of 0.05, a power of 0.80 and a large effect size (f = 0.40) [85] . Based on the aforementioned assumptions, the required sample size was 76. A comparable study also showed a large effect size of 0.80 for sport confidence when using psychological skills training techniques to improve performance outcomes [8] .
Results
Academic Results
The inferential statistics employed in this study included an analysis of nariance (ANOVA) to test for between-group differences, followed by Kruskal-Wallis. To test for pre and post within group differences, a repeated ANOVA was used. To test for correlations between the dependent variables, Spearman ρ correlation was used. Bootstrapping mediation analysis was used to explore any mediating effects of generalised self-efficacy on post intervention results. In order to test normality, the Shapiro-Wilk's test was used. The Kolmogorov-Smirnov test was also used; while not as powerful for testing normality as the Shapiro-Wilk's test, it is adequate for smaller sample sizes.
Statistical Analysis
All variables were checked for normal distribution. Any deviation from normal distribution would lead to the use of non-parametric tests. To test H 1 , an analysis of variance (ANOVA) was used in order to investigate between-group differences (i.e., type of intervention) of the dependent variables (i.e., English, Mathematics and Science results, generalised self-efficacy and performance profile scores). To test within group changes (H 2 & H 3 ) of the dependent variables, repeated ANOVAs were used. To test H 4 , self-efficacy was entered into the regression to check for moderation effects in accordance with Baron and Kenny [86] . Alpha levels were set to 0.05.
Descriptive Statistics for Changes in Scores after the Intervention for All Measures and for Each Group Can Be Found in Table 2 . To test the effects of the different interventions' effects on performance, Levine's test for homogeneity was checked and found to be violated on all factors except for Science score changes. Therefore, non-parametric ANOVA tests (Kruskal-Wallis) were used (see Table 3 ). Results show that the type of intervention was associated with improved academic performance (H 1 ). The interventions were found to increase self-efficacy but not performance profile scores, partially supporting the hypothesis (H 2 ). SE = self-efficacy; PP = performance profile; HRVBF = heart rate variability biofeedback; SP = sport psychology. SE = self-efficacy; PP = performance profile; HRVBF = heart rate variability biofeedback; SP = sport psychology; GSE: General Self-efficacy.
Effectiveness of Interventions on Academic Subjects
To see the effects of the changes within the groups, analyses of variance were used. The most successful results (H 3 ) were observed when HRVBF and sport psychology interventions were combined, in which condition all four dependent variables (English, Mathematics, Science and the combined results of all three subjects) showed significant improvements in grades (see Table 4 ). The sport psychology intervention, when compared to the control group, was the next most successful intervention, with significant improvement for the results in Mathematics, combined three core academic subjects and Science. The HRVBF intervention only yielded significant improvements for the combined academic results, and not for any of the individual academic subjects. Although there was no significant difference between the effects of the sport psychology and heart rate variability intervention, the combined intervention seemed to be the most effective intervention for scholastic performance, but the SP intervention had a positive impact on self-efficacy and performance profiling (see Table 3 ). HRVBF did impact self-efficacy and the individual academic subjects. 
Results of Self-Efficacy as a Mediating Factor
In order to test whether intervention type impacted school performance via generalised self-efficacy (H 4 ), multiple mediation analyses were conducted following Baron and Kenny's [86] model between the IV (intervention type) and the DV (academic grades). Self-efficacy did not correlate with any of the dependent variables alone or for any of the intervention types (see Tables 5 and 6 ), therefore the experimental hypothesis (H 4 ) was rejected. 
Discussion
The initial aim of this study was to test the effects of specific interventions and a combination of a sport psychology and HRVBF intervention. The results found that the combined intervention had better results than the control group, but the individual interventions also showed effectiveness. The combined intervention showed significant medium to large effect sizes (η 2 = 0.20 − 0.37) versus controls, and small to medium effects when compared to HRVBF training (η 2 = 0.10 − 0.17), while the combined condition was not significantly different than the sport psychology intervention alone. This means that a sport psychology intervention is substantial enough to increase scholastic performance, but if combined with biofeedback training, it could have an interaction effect beyond cumulative effects. All interventions showed large effects when all academic scores where combined, but only the combined condition showed positive results on all dependent variables.
The sport psychology interventions involved several cognitive aspects, and thus played a role in improving academic performance. The HRVBF is similar to mindfulness interventions, with the results of this study supporting the findings of Franco et al. [87] , who showed that mindfulness-based interventions improved academic achievement in secondary school students. Al recent meta-analysis [88] also showed that mindfulness-based interventions had small to medium effects on academic achievement (Hedge's g = 0.40−0.44). The present study also found that the psychology and HRVBF interventions had small to medium effect sizes on academic performance, and, similar to Hedge's finding, we found that when compared to the control group, the HRVBF intervention had a 0.044 effect when the overall results of all three core subjects were combined.
The positive results of the interventions used upon academic performance and self-efficacy can be explained by several factors. First, the sport psychology interventions have overlapping mechanisms with self-regulation strategies, identified by Dembo and Eaton [89] as: goal-setting, self-talk and imagery of consequences, while the sports psychology intervention also included cognitive restructuring. Wolters [90] showed that self-talk, both goal-oriented and efficacy, has positive effects on academic achievement. Imagery was shown to improve academic motivation and to mediate the relationship of performance level and achievement motivation [91] . All interventions showed improvements in self-efficacy, but were not significantly different from each other. This may have been caused by several factors, including placebo effects. Chittaro and Sioni [92] found placebo effects from biofeedback on stress measurements (heart rate and electrodermal activity). The fact that all three interventions showed improvements in self-efficacy could also be attributed to the individual qualities of the instructor, who conducted all interventions. Leaders of interventions and groups have been shown to mediate the relationship between participants and performance [93, 94] .
Some of the overlapping effects of both HRVBF and sport psychology interventions, and the combined intervention, may be due to similar mechanisms in both approaches. Gross's [45] emotion regulation model explains how antecedent regulation strategies (i.e., cognitive restructuring via self-talk or goal identification) are reliant on cognitive control. Both mindfulness based interventions similar to HRVBF and the sport psychology interventions used in this study target cognitive mechanisms that allow for better cognitive control, either directly, or indirectly through focused breathing.
While previous studies have shown that self-efficacy mediates performance [37, 95, 96] , our study did not find such a relationship. While the interventions did improve self-efficacy scores, self-efficacy did not show a reciprocal influence, as stipulated by Bandura [24] . This could be due to the fact that a general self-efficacy score, and not a situational measurement, was used, or that the gains in self-efficacy were not transferred to the academic situation as instructed (see session 3-9 from the intervention description), as also found by Fallah [42] . These interventions were sports-based for student athletes, and these cognitions might not have been generalized, explaining why student athletes may underperform even though they have been cognitively trained otherwise [97] . The no findings from self-efficacy may also explain how Findley & Bowker [16] described student athletes as feeling less worth than non-student athletes in academic domains, or underperforming academically [12, 13] . This underperformance may be due to the inability of the young student-athletes to generalize self-regulatory strategies that are relevant for their sports to more academic and life domains. Future interventions might want to include teaching students how to use sport-specific interventions in areas other than sports, i.e., school or work, that would help them reach higher achievements.
Limitations of the Study
This experiment has several limitations. First, there were several drop-outs, especially in the HRVBF and SP conditions, that may have affected the results of the study. This also may have affected the distribution of the scores. Non-parametric inferential statistics had to be used due to skewed distributions. General scores for self-efficacy were used. Bandura [24] proposed using more situational measurements of self-efficacy, as it is more predictive. Participants were also from different grade levels (7) (8) (9) (10) (11) . Individual differences due to developmental stages could influence the final results. The HRVBF group had a disproportionate amount of females (18%) compared to the other groups (=>50%). The effects produced by HRVBF training could be influenced by other factors. Violani & Lombardo [98] have shown that females are better at learning from biofeedback training, and this was not controlled for in this study. Apart from the initial session and the final session at the end of the experiment, the control group was not exposed to interactions with the researcher to the same extent as those in the test groups. Although this was not a placebo type study, it is possible that the lack of one-to-one interaction with the researcher means that confounds related to dosage cannot be eliminated. Thus, future research should provide the control group with equal one-to-one time engaged with inert activity.
Conclusions
This study showed that sport-psychology-based interventions can help to improve scholastic performance. A combined intervention, where both biofeedback and self-regulated learning approaches were used, was shown to have positive effects on scholastic achievement and self-efficacy. Contrary to prior studies and models, self-efficacy did not mediate any outcomes, but this may be due to difficulties in generalizing cognitions and skills from one domain to another. Future research and applied interventions should incorporate combined approaches and adjust measurements to more situational rather than general traits.
